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(54) DEVICE AND METHOD FOR PLOTTING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To plot an image including an opaque 
polygon and a semi-transparent polygon at a high speed while using a Z 
buffer. 

SOLUTION: At a main CPU 111, polygons consisting of the image are 
distinguished into semitransparent and opaque polygons, and the opaque 
polygon is plotted by a GPU 1 15 while using the Z buffer. Besides, the 
semitransparent polygons are rearranged in the order of depth directions 
by performing Z sort at a PPP 120. Then, when the opaque polygon is 
completely plotted, the semitransparent polygons are plotted in the 
order from deep side to front side by the GPU 1 15 while using the Z 
buffer. 
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^^lets-r^cfc^ic&^tiTo^o gpui i 5d c 
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gpui i 5(1 Z/^-jyr l 3 2tc. iBflk^SIS-r^ 
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[0 0 3 4] ^77Y7^^'J 1 1 8 led Bl 

/jD^r, io7u-A^^'j i 3 i \>tmiz>&o 

3 1 Sfcli 1 3 1 A(Do %<D—?Jl£WZ&frt>mt>tlT 

[0 0 3 5] ^SteiHD, PPP1 20(1 ^Y>CP 
Ul 1 l$ft^-f>DMACl 1 3/r6i£fl 2*lT< 

tc&<1f*£J;?(c&£nTl^o SP*>. P P P 1 2 0 
(1 7l/>f-< >y#U=f>*. 831 Sid 6, (M 

1 1 2(clSti£tf££9(c&£nT^3o £rc, P 
PP l 2 0(1 HWc^-r7i/*ff*T*i:. ru^fV 
yy^UrfXcWfC-r^^^ v h£\ G P U I 2 Otctti 

[003 6]>7c pui 2 id l 2 2(C 

se « £ ft y n ^ ^ a * R* ai l x m \ t -r £ c * ( c £ 

1 2 2tC(l ^-TV^^r'J 1 1 2£f5]t£(C > y'u^/^L, 

DMAC 1 2 3(1 -tr/NX I 0 2±(DT'WX>s:ttm 
t LT. DM AGiSOWai^rfT^ cfcoJCftSnTl^So 
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Wtu-XVimic&ZtZ >/<x 1 0 1 £V7^ 
X I 0 2 fctfffl9«*nT^£:KJBlcfc£fc£) 
><Xffi£3?#T&J:?lc&£nTt>&o ROMl 24. 
(1 ±&Lfc£olc-7— h7 p P^7A^ sJ-^U— r-r 

>^>X-rA££*KttLTt^5o ROMl 2 4 

(Cfl ^Y>C P U 1 1 1 ^a'^7C PU I 2 1 cor^ 
^07n^AtffetISnT^£o £/c. ROM 1 2 4 
(1 CCT'd T^-tX3SjS^3it^fec0^ffll^nT4o 

10 [0 0 3 7] S PU 1 2 511 *7CPU1 2 lSfctt 
^7DMAC 1 2 3frSi£«£*iT< £'*5r*y h£§fi 

^m-Tct 9(c*^nri^ 0 ^lt, spu25h r 

^r^-y-ScfcofCftStlTO^o A T MiSflp|5 1 2 6(i> 

(a TMiificD^jsu) *fr5<fc?icft;*nT^£o cn 

iCcfcD, tf-r^y-Aaoa.— «f(l ffieOkf-r^y-A 

[0 0 3 8] ffimZ&&& 1 2 7 (1 Wxfl fVX^7 
F7^7^:^T\ CD-ROM5 1 (0 U 04) lc|B 

^(c^^tiro^o ffiSjteit^Bi 2 7(i teat 

^^C^^ntl^o AJjrv^Xffl I/F128H 
3> ho-;l//^7 Ki: LT^tlffgB 1 7 (1 l ) 

30 fttcjfts-r teco^Hfc &^rn%.i*tirz mm 

^XT\ ^gP^BOA^tCfCU/cfi^, 1 0 

2 9(1 Ipf-^^gLTl^o 
[0 0 3 9] W±^<fc"5(£l«|«Sn*y-A«*{*2tC 
fe^T(i, ^StOSi^Tb^Xc^n^i:, ^Y>CPU 
1 1 KC&^T, 7~hyP7 7A^ROM 1 2 4^6 

7 (C-tr-y bZtlfcC D-ROM 5 1 frz>?u?=, 

40 tfT-zrfmfrthzn. i i 2*3«fc.o r -9-y 

^tu i 2 2fcgMsnSo fit, ^-r>c p u i i 
i ^/c(i^^c p u i 2 i * n^ntc^oi^r. />r>y 

t'il 1 2$/:(i^7^^'J 1 2 2(CSS8^n/z7 s ny 

[0040] in^. CT^d p<^>c p u i i i (cfci- 
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z>'Vr>y h(ipppi2 0|<;, tn^en, *j v^x i 

0 t £/>LT{«*a?n£o • 

[0 0 41] P f 3 TP 1 2 Of*. /^>CPU1 1 i *>> 

^^r^€'j i i 2 jctett^n/diii^x--:/;!/ 
icisi, *<os»#»7-rsi:. /^7h^ gpu 

1 i 5tc£b^-r£ 0 

[0042] GPU1 I 5(4, ^^>CPU1 1 1 2=/c 

(4p p p i 2 o**i-enfr6><*- y h&gm-tzt, s 

■*\ ;*^>CPU1 l 1^651Lft/^7HcEI* 

fflit, 7b-A^^u i 3 ncwu T8Wtt*y=fv 

<0«H«t?t-5o fit, GPU 1 1 5ti, ^aW#U=f 

C= ( 1 -a) F-ha B 
(SU a (4. 0 71SlO«!B^«*fc*:/U>-r-f >y 

\s—bt*H£nzt><DT\ enters. #y=r>B*^ 

H*til<<&»K o*M (CifitSiif, *Un>B(4(4o 

[0 0 4 5] 7U-A^t'J 1 3 1 fclitT £ffi«5HI 
(4, GPU1 1 5lctS^TffiM.ffifr&Zt\* \L?*m'% 

[0 0 4 6] -77, u-rc p u i 2 i t*4. ^j-://^ 1 ; 

1 2 2«cie«snft-r-**c:L^-Dr. 
mttZWy K3T> K*^l«Stl-5o CCD K 
R4. MfcSfU ^T^X 1 0 2£:*>L 

r , s p u i 2 5 ic«*e£ *i£ 0 spui25^ 

C PU I 2 1 ^W^K^T^RCI^T, -9- 

3 3 cntCj:0, Y~L.<0 BGM (Background Music) 

[0 0 4 7] #(C, ^7(07P-ff-^#iLT, 
0 5 iOy-Li** 2 (C*5(t£#U rf><^fiiiSJ[lS(CO 

h) <o*faT?fTt>n-5o 

[0 0 4 8] £T"H#J(C, 7f7^S HCfci^T, ^ 

>cpui i }tiB"r*3^7EiB»*«jai'r«#u 

=f>G>&&*\ gSfcNlC-fey h-T^tfctfC, fW'J 

/i*ixoffaM*o«c:»iHHft-rSo fir, ^>cpu 



><9}8i®#^T**7"f P P P 1 2 Ofrb'gflL 
^777 1 3 2£<£fflLT. 7l/-A^^'J 1 3 1 left 

kt, gpui i5tt, i i 2(cieit^n 

[0 0 4 3] CCT% 6S»fii:LTO#'Jdf>Btci 

10 « ij i> b ofuicyi/^f-f >y* y =t>f 

> GPU 1 1 5T(4. *©«fe^4 
BP'S* GPU 1 1 5(4. **a/c^ot, 7l/>fY 

y^f-^C^IffiU cn^ "7U— A*^ey i 3 i 
(c 

[0 0 4 4] 

• ■ • (1) 

1 1 i (4, *O^J=r>*V7U>fV>y#U:J>T& 

pui i i(4> *o5Faw#y=f>o*y =r>-r— 

/^7h[CLt, GPUI 1 5(c!E£-f£o COif3\ 

gpui ism *o>v5r* h*<»t«tu 7.v-yy 
w^yzfvofiiawTfen^o *-<of*. x-r^s sic 

30 [0 0 4 9] Xf7^S 3£4S^T\ a^rr^ 

Xf^ys 6(Cii^, ^»MAM f£lf>f>*V * 

> h ^n^o fit, ^^>cpui i i (4. ^-coyu 
>-r -r >y#y =f><o#u =f>-r-*£v^ * Mc i, 
t\ p p p i 2 otceaf-r^o p p p i 2 0(4. 7i/> 

fO^'Jn>^^7 h^SffTS^, ^cO^UV 

>mv =f>«cM-r*i»**. *>r>**>; 1 1 2 
^IE«snfcl«ff-f-y;I/te»#ii€rci:r*, z v- h 
£r?T«5, BP'S, HHffr— ^Kc4oV^T(4, OTTttf, 08 

S A^etlTfeO, PPP 1 20 

(4, 7l/>fO^U 3 w >Oi££tf dT*<g£liS\ 

o ^<D'&, P P P 1 2 O^bG P U 1 1 5(C^L 

^S2(CI0, WT, Xrv^S 2(C*3^T, SSN^ 
0iCl?Ll^WS^nS^T% X7 7 7S 27b^S 7^ 
so ^11^^ OilTo 
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CO 0 5 0] fit, *7-v7S 2*C*5^T. S8N^ 
0(cH Li^4:«fistifc»^ ep*>, feS3^7ciiifa«: 

ry^S 8fci§^ ^SMtf Otcl?Ll,^£?fr#W£ 

t^wssnfcii^ ins. w*f-7;wci»?ftr 

S9*cil#. GPU l 1 5(i, HHff-r— r;l/%#fig-r^ 
CtX\ mt>& (iH) (Cfe§7l/>f^>^Ui> io 

*iz«u *-n«\ i 3 2^oTJSiS-r 

£o ^LT, G P U 1 1 5fcfcs ^U>-r-f>y#U zf> 
tCffiH^yr^^, XT7^S 1 Otcfcl^T, t<0« 

t\ s&m^oici? u^«s*n**-e. xf7ys 
8Ms i i <offls*»<>fi-r a 

[0 0 51] fit, Xf7^S 8fC*5L*T\ SSM^ 20 

[0052] tt±o«ia*c<fcntf, ^tOcfca^[®f^?# 
# >; rf>r% *U3>c*5cttfd tf^awtf u =r 

0*7 U > -r -r > y # y =f > a (i Hx. &i ^ 6 , mtt &}lc 
f A > ^ a 03 * U 3 > c £ 7 U > 7 s ^ > y * U 3 > d 1 7b < 

[0 0 5 3] SP^, ffl*tf, *U=f>*^ c. b. d, 

1 3 2lcmmZtl. C(DZ'^v7T 1 3 2^(?ffllT, 
7L/-A^€'J 1 3 1 (c % ^FaWsSyrfVc^JtHSn 
£ (Xf77S4) 3 fit, 2ilO#U^kLT 

^aw^uzfvb^ms-rsi:. cco^aw#u=f>b 

ti, Z/W77 1 3 2K«iBSnTl*3^aW!#y=f> 

3 2«Ctt«iHff*lfi:l\> KoT, C<m§£\ Z/^777 
1 3 2*ttfflLr«SHA<fT^>tlTt, 7l/-A^t'J I 

3 ncte, ^aBfl^uzfvbfiiisii^n-r. ^aw*u so 



3 >c^fiS®StlSC i:«C»-5 (Xf 7/S 4) o 
[0 0 5 4] fOfc 3*BO#yzf>T*SdA<ffiS 

(Xf77S7) o feiaitc. 4 
mmcotf "J li^Tfe^ a t7b>ff U :f>T-fe 

^^6, «Bj?f— ^wcas^ns (xf77S7) o 

[0 0 5 5] lX±cD<£?lcLT, t^T^aw^yj 
(C. f^T(OrU>x r ^>y^'Jrr> (CCm a*5 
fff-7;Ucfg^n/:7b>fY>^Ui>^ ft 
SSJ^ms ll)o HP^. H90jtaS«-e«. 71/>f 

-< >y#y =r> a # m»k 7u>fV «j =f> d # 

[0 0 5 6] 7U>7 r -r>^#U^>aCi, 
Z/^777 1 3 2lcffiWZtlT\,^^m8XVzi^c X 
9fc*W*C{4B-r£fc<D-e&£fr6, Z/^777l 32 
lCl*«iHSna:l/\> ^ot, COfll*, Z/^777 13 

2%mmLTffim&tft>tiTt>. 7b-A^^j i 3 1 
let*, 7u>f^>^f i ; =r> a Mi^nf, ^aaj* 

^UrfVc^filiBSnSCfciC&S (Xf77S9) 0 

[0057] yu>-r r ^>y^u=r>'dci, z/n 

777 13 2 {C»iij^nTl^^a0^# , ; 3>c 
*Wifc:ttIt*tO'C*S^6, ZA777 1 3 2tC 
flHili^n^o ^oT. CCO^. Z/N777 132^ 
fflLTfiiH^fT^nsC^tcJ:?), 7L/-A^^eU 1 3 

(XT77S 9) o 

[0 0 5 8] fit, CcOii^, #y=f>d«. 7U> 
T^^r >^'J =f>-C«**^6. 7U-A^^'J 1 3 

^>y^»Jzf>d^Su^F i:U 7l/-A^tU I 3 1 

(1) (Cl/c^ot, 7b>fY>yf-^Cm? 

n, cn^, 7i/-A^tu 1 3 1 icmmzti&o 

[0 0 5 9] ?a£oT, ««IWtc(i, ^i8W*'j3>ci: 
[0 0 6 0] &*3, S (1) 7l/>fY>^ 

n>d ^^7i/>f^>^cffli^n^7u>f^ y 

Vis—halt. m*.l£. -/Isyrs 3>d<D't 

[0 0 6 1] <Wc. H9(C^L/i<fco&(S[HB!H*(Cfe* 
^UrfVaT^Sd^, WJ^.tf, b. d. a. cOHSST 

^aw*u=f>b^aiiB-rsi:. cco^aw*';=f>b 

«i. «fe¥B90#yzJ>i:Lr, Z/N777I3 2CIS 
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cn«7u>f^ >y#yar>-cfc<&/rs* iw* 

^6, (Hffx-r/btciaSStlS Uf-yyS7) a 
[0 0 6 2] fit, 4*B<0*U=f>4:LT^aW* 

V77 13 2lCffiHSnT^S^a«!#y=r>b £9fc 
#itt«*Cfi[|l-r*t>0-eft*A^6, Z/W77 1 3 21C 

fflLTflliBft'fTton-SCfctCj:*), ^U-A^^'J 1 3 

new:, ^aw* y ^> c jsi^ns c k t as (x 

[0 0 6 3] KLL<0J:-3*CLT, t^TO)^* U a 
7l/^fY>y*U^> (afccfctfd) <Z>Jiiff-r-://l/ 

om&?ffimztiz> (xf^ys st^ss i 1 ) 0 en 

> a Ci, Z/V777 1 3 2 tCffiS^nTl^^igS^U 

■J 1 3 llCCi, 7l>>7 : '<>7# i )d[>a&ffimt£t\ 
7$ 9) o 

[0 0 6 4] 71/>f-r>y*W>dli, Z/n 

777 13 2JCJ8H*nTt^^iSW*»Jdr>c J:0«> 

^Ruffjjtceg-r^toT^^^b. z^777 i 3 2ic 

fgilj£n3, fijot, C(Oi^, Z^777l3 2$g 
ffiLT«H*HTtaft*c'i: 7U-A^€U l 3 

(Xt77'S9) o fit, c<Dif£\ 71/>ty 

»J l 3 leotetSrtS, W*>. ^2W#'J^>cfc7U> 

[0 0 6 5] ;£fc, l^9ri^L/rcfc-9^'7 r U>T : V > 
y # 'J n > a fecfc d > Mtftc V&WX l J 3 > c *5 <fc 
d#, HI Otc^-Tci; ^{c. ^89**6 H^rfij 

tc, d. a, c, biOI#tM/uT'C^i:t§ 0 c<Dt|§ 
a, ^W^b2#SO> r U>f r <>y^ , Jzf>a(i, ft 
&#MffilC&3 7U>-rV >^#'; rf>d^r/>LTigCtT 

Z<DffilC&Z> 2 0<orU>7=V >y#U r^dfccfctf a 

^#U3>b(ia^4(/^6, BlRWlcti. ^aw 



7 s -f 'J zT > d *5£tf a LTigttT JlxSil] 

ft) ^ibtl^o 

[0 0 6 6] SP*>. 0fl*.tf, #yzr>#, c. b. d. 
^>i:bT^FjSHfl#y=f>c^U3a-rsi:, c<D^a^ 

^■J^c^ «fe#8uO*y LT, Z^777 

1 3 2lcmmZtl. COZ/^777 I 3 2^fflLt, 

its z^777 i 3 2tc«iiffisnTv^^aBfl#y=f> 
ccfcOfeiUMtcfiiB-rsfeo-efe^A^. Z/N777 1 
3 2*ct±«iiB*nftt^ 'for, cot§£\ ZA777 

1 3 2*ffifflLT«iB#fT*>ftTfc, 7b-A^t'J 1 

3 i jcti, ^aw*y ^fvbiifiiis^n-r. ^a*w#u 

rf> c ^fSdj^n^) CtlC&Z> Ut77S4) 0 
[0 0 6 7] *<of£. 3»B<o*y =f;/-c**drt<tiHH 
20 Ctl(47l/>f-f>ys|!'J =f>T«4A^> M 

ff-r— Tvwcaasns UT77S7) o ra««<:* 4 
iiiffx-r/i/tcaasna (xf77'S7) o 

[0 0 6 8] U±0*-5«CLT, t^T©^a«*'JJ 
> (b&^tfc) a}ffiHtff$7^*fc£fclc, "T^Ttf) 
7byf^>^'Ji> (afecfctfd) (TDIiRff-r— 

^<oa»tf»7-r*fc, ^mmT-rtuc&mznrc 
5Hi#T^iii^n§ (xf7ys8Ms i i) o sn 

[0 0 6 9] CCDt§£\ 7l/>fO^'Ji>a(^ 
ZA777 1 3 2tcfiiPj^tlTl^^a0^^'Jn>c J: 
Dfe^W«k:f4B-r*fe<0-e**^6, Z^777 l 3 
2(CfSiii2n£o HoT, Z/^777132 

1 3 1 ruvf-rv^'J^a^filiSnsc 
40 <ttc^:^ (Xf77S9) o ^^b\ *UJ>att, 

^f^Y >^*y =f>-e**A^6. 7U-jL^€U 1 3 t 

-r-^ Ca. 7U-A**rU 1 3 1 (ClSili^n^o 
[0070] Ca< = (l-a a ) a + aac 

[00 7 1] fit, 7l/>f-f>7^U3>d{i, Z 
/>y7r l 3 2{«:fi^l^^nTt^'7 ^ U>T r '<>^^-H , ; n 
so VacfcOfe^Suffl'JJCffiB-rSfccOT'feS^^, Z^77 
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^y i 3 net*. ri/^fvy^'Jivd^iiis 
*^eu i 3 i tcffiiii^n^o 

[0 0 7 2] Ca^d = (1-ttd) d + ttdCa.c 

[0073] fcr, ±jfiLfe«k'5fc:, ^ 

#7U>fV tlfcBfft (jEfitfcitt, 3paW*UdT 
>c i:7l/>f>< >^j#y zf> a ^O^U^t^ v^ffl 

[0 0 7 4] «±W^c 1 #yrf>*\ 7l/>fO 
y # y n > ^FigB^ # u =f > ic E9I L . Ta*W # U =f 
ZM<y7r i 3 2*ffifflLT«iB-rs4:i:t^ 

0)«S^I«Jctt^»itTW*^-r/UJc»aL, ^a 
>y^Udr>**t?iB«*. *cofflBlJil««c»i£;L 

[0 0 7 5] W±, *J8W*. lf-r*y-A«*CJifflL 

[0 0 7 6] &*5. ^SStffllcfc^Tfi. 3>tfi7 
T*fc£fr<DEJJi|*\ p<^>CPUl 1 1 (cfT^-ii^cfco 

[133] 



16 

^Y>CPU1 1 1*6PPP12 0(Ci£j£U P P P 

[0 0 7 7] £fc, Z V-MCO^Tli. 0J*(f, ftlffl 
¥7 - 1 1 4 6 5 4^«££teM^£ttT^S^i£* 

[0 0 7 8] 

i k:ie«co«iBSB*5cfcCF»*a 

3 ict^m^mmyimc^tiif. m&mmt\ ^araftt 

[HBBOflHl&IWB] 

[0 i ] *«W*afflLfelf-r5j-y-A«0--*)JS«0 
[02] 0 i <D\£T* J f—L>mv>iEffimv&Z>o 

20 [03] 0 1 wr* j r—i±m<nmmmv&&o 

[0 4] CD-ROMS 1 ^St¥iit'S$o 

[0 5] 1 1 £0y-A«*»2<DiS«M^*t7 

[06] H5oy77-fv*^*u i i s<ommmf&m 

[07] H50y-A«**2*C*5*tS#U=f>OfiSiB 

[0 8] BW-r-r/U^KWr^fcfe^BI-eft^o 
[0 9] H5(Oy-A«*«=2*C*ttS#y=f><OflliB 
30 KlIi^:att0^-r^/c:A6O0T*fe§o 

[0 10] 0 5 2 (Cfctt^tf VuXDffi 

i i i ^>r>cpu (Egy^S) . 112 
*-ey. 115 gpu (ffini^S) . 117 c 

T E . 118 y77^'y*/t'J, 120 PP 
P (tf^UA^K) 
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